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Abstract

INTRODUCTION: We investigated whether study partner characteristics moder-

ated the ability of informant measures to predict cognitive decline in a cognitively

unimpaired sample.

METHODS: Data were from 2164 cognitively unimpaired participants from the

National Alzheimer’s Coordinating Center and their study partners. Composite cog-

nition scores were calculated at baseline and first follow-up. Linear mixed models

tested whether prediction of cognitive change from informant-dependent measures

(Functional ActivitiesQuestionnaire [FAQ],Neuropsychiatric InventoryQuestionnaire

[NPI-Q], andClinicalDementiaRating Scale SumofBoxes [CDR-SB])wasmoderatedby

study partner characteristics (i.e., demographics, relationship, cohabitation, duration

known, frequency of visits and calls).

RESULTS: Prediction of cognitive decline from FAQ and NPI-Q, but not CDR-SB, was

more accurate for study partners who were cohabitants and spouses/partners versus

others. There were no other significant moderations.

DISCUSSION: Information from cohabitant and spousal study partners better pre-

dicted cognitive decline, but effects were modest and may not warrant stringent

inclusion criteria for study partners.
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Highlights

∙ Study partners provide information about participant functioning in AD studies.

∙ Study partner characteristics moderated the utility of informant-dependent mea-

sures.

∙ Ratings fromspousal andcohabitant studypartnersbest predicted cognitivedecline.

∙ Study partner demographics, duration known, and frequency of contact had no

effects.

∙ Thesemoderators hadmodest effect sizes in this cognitively unimpaired sample.
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1 BACKGROUND

Large-scale observational studies and clinical trials of aging and

Alzheimer’s disease (AD) are crucial for understanding disease risk fac-

tors, characterizing symptom progression, and developing treatments.

These studies require co-enrollment of an informant (i.e., study part-

ner) who is expected to have detailed knowledge of a participant’s

cognitive status, neuropsychiatric symptoms, and functional abili-

ties. Study partners can be spouses/partners, adult relatives, friends,

caregivers, etc. Informant-dependentmeasures that capture this infor-

mation serve as gold-standard outcome measures in many AD studies

to characterize function cross-sectionally, monitor changes over time,

and measure intervention effects.1 However, the utility of such mea-

sures is inherently dependent upon the reliability and validity of study

partner reports. This issue is especially pertinent early in the disease

course given the challenges of detecting subtle changes at this stage.

In general, informant-dependent measures indicate participants’

current abilities, whichmay be predictive of future cognitive decline.2,3

Study partner ratings of participants’ cognition and everyday function

are associated with performance on objective measures of cognition

and instrumental activities of daily living, often corresponding more

closely than self-report measures, across the AD continuum.4–8 Some

prior work suggests that these informant-dependent measures may

have prognostic utility, finding that study partner ratings of cognitive

and functional problems predict risk of cognitive decline in initially

unimpaired adults,8,9 incident mild cognitive impairment (MCI),10 and

conversion from MCI to dementia.11 Similarly, one study found that

study partner endorsement of participant neuropsychiatric symp-

toms (i.e., changes in mood and behavior) predicted risk of cognitive

impairment.12

Nonetheless, the utility of informant-dependent measures may be

impacted by study partner characteristics. Participants in AD stud-

ies most often co-enroll with spouses13 who report more cognitive

deficits than other types of study partners14 and provide ratings

that correspond more closely to current cognitive abilities in cogni-

tively unimpaired,MCI, andADdementia samples.15,16 Cohabitation is

anotherpotentially influential factor,with ratingsof cognitionprovided

by cohabitants (vs. non-cohabitants) being lower17 and correspond-

ing more closely to objective performance in MCI and AD dementia.16

Although some studies report that study partners who are female (vs.

male)8,17,18 and who have more frequent contact17 rate participants’

cognition more poorly, none have explored whether the accuracy of

these ratings varies based on these characteristics.

The characteristics of an “ideal” study partner to ensure reliable

and valid ratings of participants’ functioning have not been estab-

lished. Although existing evidence implicates certain interpersonal

and demographic factors,15,16,18 there is a need for more compre-

hensive investigation of study partner characteristics. As prior work

has focused primarily on measures of cognition and daily function, it

is unclear whether study partner effects would be similar for other

important domains such as neuropsychiatric symptoms. Additionally,

we do not knowwhether differences in ratings based on study partner

characteristics translate to differential prognostic utility. This question

is particularly relevant to studies focused on risk of cognitive decline

in the preclinical AD stage, which require that informant-dependent

measures be sensitive enough to monitor and predict subtle changes

among initially unimpaired participants. Critically, there is a need to

determinewhether the observed effects are of sufficient magnitude to

warrant specifying study partner characteristics to constrain eligibil-

ity, which ought to be weighed against the increased barriers to study

participation.

This study aims to address these gaps to inform study partner selec-

tion procedures in future AD studies. We used data from the National

Alzheimer’s Coordinating Center (NACC) to investigatewhether study

partner characteristics moderate how well scores on informant-

dependent measures predicted cognitive change among cognitively

unimpaired older adults. We include informant-dependent measures

of participants’ global function, instrumental activities of daily living,

and neuropsychiatric symptoms and evaluate the moderating effects

of study partner demographics and multiple interpersonal/situational

characteristics (i.e., relationship, cohabitation, duration known, fre-

quency of visits and calls). We hypothesize that baseline ratings

informed by study partners who are spouses/partners or cohabitants

and who have more frequency of contact would best predict future

cognitive decline in participants.

2 METHODS

2.1 Participants

Data were drawn from the NACC Uniform Data Set (UDS), which

contains longitudinal clinical and neuropsychological data from par-

ticipants, ranging from no cognitive impairment to dementia, and

their study partners at various Alzheimer’s Disease Research Centers

(ADRCs) across the United States. Enrollment protocols vary between

ADRCs, and participants may be referred by a clinician or recruited

from the community. Regardless of the ADRC, all UDS data are col-

lected by trained clinical personnel using a standardized protocol.19–21

ContributingADRCsaremonitoredby their InstitutionalReviewBoard

in accordance with the ethical standards as laid down in the 1964

Declaration of Helsinki and its later amendments.

This study included data from Version 3 of the UDS.19 The

data dictionary is available online (https://files.alz.washington.edu/

documentation/uds3-rdd.pdf), and we provide names and definitions

of the variables used in this analysis in Table S1. We included par-

ticipants who at baseline were aged 50 years or older, cognitively

unimpaired per clinical consensus, spoke English as a primary language,

and completed the first follow-up visit. Study visits were conducted

in person between March 2015 and May 2022 across 37 ADRCs.

Dyads (participants and study partners) were excluded from analysis

(801 dyads) for missing demographics or characteristics used in this

analysis for either person, missing data from the participant’s neu-

ropsychological tests or informant-dependent measures used in this

analysis, or if the study partner was not coded as reliable. Differ-

ences in characteristics between included and excluded groups were

https://files.alz.washington.edu/documentation/uds3-rdd.pdf
https://files.alz.washington.edu/documentation/uds3-rdd.pdf
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TABLE 1 Participant and study partner baseline demographics.

Participants

(n= 2164)

Study partners

(n= 2164)

Mean/no. SD/% Mean/no. SD/%

Age (years) 69.6 7.52 63.7 13.1

Education (years) 16.6 2.38 16.2 2.48

Sex (female) 1387 64.10% 1301 60.1%

Race/ethnicity

White/non-Hispanic 1625 75.1% 1609 74.4%

Black/non-Hispanic 334 15.4% 325 15.0%

Hispanic 83 3.8% 83 3.8%

All others/Unknown 122 5.6% 147 6.8%

Cohabitation

Yes 1341 62.0%

No 823 38.0%

Relation

Spouse/Partner 1273 58.8%

Relative/Friend/Othera 891 41.2%

Frequency of visitsb

Weekly or more 501 60.9%

Less thanweekly 322 39.1%

Frequency of callsb

Daily 262 31.8%

Weekly or less 561 68.2%

aSee Figure S1 for number of participants per non-spousal relation subcat-

egory.
bData on frequency of visits and calls are only available for non-cohabitant

study partners.

investigated and reported in Table S2. Overall, relative to the included

sample, the excluded dyads were composed of older participants, were

more racially/ethnically diverse, and had study partners that were less

likely to be cohabitating, be a spouse/partner, and had less contact.

Our final sample size was n = 2164 participants-study partner dyads;

demographics are summarized in Table 1.

2.2 Measures

2.2.1 Neuropsychological test battery

Participants completed the NACC UDS neuropsychological battery

version 322 at baseline and at the first follow-up visit. For each test,

z-scores were computed using the published regression-based norms

that adjust for age, education, and sex22; lower z-scores indicateworse

performance. A general cognition composite was calculated23 by aver-

aging the z-scores fromeach of the following tests: Craft Story Immedi-

ate Recall (paraphrase scoring), Craft StoryDelayedRecall (paraphrase

scoring), Benson Figure Copy, Benson Figure Recall, Category (Animal)

Fluency, Category (Vegetable) Fluency, Multilingual Naming Test, Ver-

RESEARCH INCONTEXT

1. Systematic review: The authors reviewed the litera-

ture using research databases (e.g., PubMed, Google

Scholar). There is substantial support for the inclusion

of informant-dependent measures to capture study part-

ner ratings of participants’ functioning as outcomes in

Alzheimer’s disease studies. However, the accuracy of

these ratings may be impacted by study partner charac-

teristics. The extent and magnitude of these effects are

not yet clear.

2. Interpretation: Our findings suggest that study partner

relation and cohabitation, but not other characteris-

tics (i.e., demographics, duration known, frequency of

visits/calls), impact how well informant-dependent mea-

sures predict cognitive decline in initially unimpaired

adults.Measures collected from study partnerswhowere

spouses/partners and cohabitants were most accurate,

but effects were modest and may not warrant restricting

study partner eligibility.

3. Future directions: Future studies are needed to replicate

these findings in more representative samples and inves-

tigate these effects in specific domains of cognition and

over longer follow-up.

bal (F and L) Fluency, Trail Making Test Part A, Trail Making Test Part B,

Number Span Forward, and Number Span Backward.

2.2.2 Informant-dependent measures

The Functional Activities Questionnaire (FAQ),24 also referred to as

the Functional Assessment Scale, is a 10-item measure in which clin-

icians rate participants’ independence in completing daily activities

(e.g., paying bills, preparing a meal) over the past four weeks on a

scale of 0 to 3 (0 = Normal; 1 = Has difficulty, but does by self;

2=Requires assistance; 3=Dependent; 8=Not applicable [e.g., never

did]; 9 = Unknown) based on a study partner interview. These ratings

were summed (total scores range 0 to 30, with 8 and 9 recoded as 0),

such that higher scores indicate greater impairment in daily activities.

The Neuropsychiatric Inventory Questionnaire (NPI-Q)25 is a 13-

item measure in which clinicians rate participants based on a study

partner interviewof the following symptoms: delusions, hallucinations,

agitation/aggression, depression, anxiety, euphoria, apathy, disinhibi-

tion, irritability/lability, motor disturbance, nighttime behaviors, and

appetite/eating. For each item, symptoms are marked as present or

absent. If present, then the symptom severity is rated on a scale of 1 to

3 (1 =Mild; 2 =Moderate; 3 = Severe), and if absent, severity is rated

0. If a symptom is present and the severity is rated as 9=Unknown, it is

treated as a 0 in analysis. Severity ratings are summed to a total score

of 0 to 36. Higher scores indicate greater severity of symptoms.
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F IGURE 1 Proportions of sample rated as having no symptoms (white circle, left) versus any symptoms (colored circles, right) on
informant-dependent measures at baseline. The numbers and percentages within the colored circles reflect the composition of each segment of
the Venn diagram (i.e., proportion of those with any symptoms on each possible combination of measures, summing to 100%); those presented at
the right of the figure (under “Symptom Totals”) were calculated from themeasures treated independently (i.e., proportion of those with any
symptoms on eachmeasure, regardless of symptom status on the others, summing to>100%). CDR-SB, Clinical Dementia Rating Scale Sum of
Boxes; FAQ, Functional Activities Questionnaire; NPI-Q, Neuropsychiatric Inventory Questionnaire.

TheClinicalDementiaRating (CDR)Dementia Staging Instrument26

is a semi-structured interview conducted by clinicians with study part-

ners and participants (sequentially) used to determine a participant’s

function in six domains: memory, orientation, judgement and prob-

lem solving, community affairs, home and hobbies, and personal care.

Each domain, or box, is scored by the clinician as 0, 0.5, 1, 2, or 3,

with higher ratings indicating greater severity of impairment. These

domain scores were summed to calculate a CDR Sum of Boxes (CDR-

SB), which is a widely used standard outcome measure in AD clinical

trials.27

As expected for the cognitively unimpaired sample of participants

included in this analysis, there was a significant skew towards no

reported symptoms on these measures (i.e., a large number of zeroes).

To accommodate this, scores on each informant-dependent measure

were binarized into 0= no symptoms (raw scores= 0) or 1= any symp-

toms (raw score > 0). The proportions of the sample rated as having

no symptoms versus any symptoms on each measure are presented in

Figure 1.

2.2.3 Study partner characteristics

All study partner characteristics were self-reported at baseline

(Figure 2; cross-tabulations in Table S3). For each categorical vari-

able, we selected a comparator group based on our hypothesis that

it would be more accurate than the reference group. Study partners

self-reported whether they cohabitated (comparator group) with the

participant at the time of the visit or did not cohabitate (reference

group). Study partners self-reported their relationship to the partici-

pant, which we binarized into Spouse/Partner (comparator group) and

Relative/Friend/Other (reference group; see Figure S1A for the num-

ber of participants per subcategory). Study partners self-reported how

many years they have known the participant, which we divided from

the participant’s age in years to calculate the proportion of life known

(the maximum theoretical value being 1.0). Non-cohabitating study

partners self-reported the approximate frequency of in-person visits

with the participant, which we binarized into weekly or more fre-

quently (comparator group) and less than weekly (reference group).

Non-cohabitating study partners self-reported the approximate fre-

quency of telephone contact with the participant, which we bina-

rized into daily (comparator group) and weekly or less (reference

group).

2.3 Statistical analysis

Analyses were conducted in R version 4.4.1.28 The lme4 package in R

was used to conduct linearmixedmodelswith randomeffects of partic-

ipant and study site (37 ADRCs). First, we tested for change in general

cognition composite scores from baseline to the first follow-up visit

by evaluating the main effect of follow-up time (in days). This model

was used to determine that including both random effects of partici-

pant and study site improved model fit over including just participant

effects (X2 = 124.77, p < .001) or site effects (X2 = 1623.7, p < .001).

Next, models were constructed to investigate the impact of study part-

ner characteristics on prediction of participants’ change in cognition.

These models included baseline participant age, baseline participant

general cognition composite score, and follow-up time (in days) as

covariates. In the first set of models, we evaluated whether baseline

symptoms (binarized: 0 = no symptoms, 1 = any symptoms) on each of

the three informant-dependent measures (FAQ, NPI-Q, and CDR-SB)

predicted change in cognition over time by including main effects for

Symptom and Time and their two-way interaction term (Symptom ×
Time). In the second set ofmodels,we tested for themoderating effects

of study partner demographics characteristics (i.e., study partner age,

sex, education, race/ethnicity); in the third set of models, we tested
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F IGURE 2 Study partner interpersonal and situational characteristics. Circle plots show the composition of the study partner sample by
cohabitation, relation to participant, and frequency of contact (visits, calls). Data on cohabitation and relation are available for all study partners;
frequency of visits and calls are only available for non-cohabitant study partners. Of note, there was substantial overlap between study partners
whowere cohabitants and spouses/partners (97%of spouses/partners cohabitated and 92%of cohabitants were spouses/partners). The histogram
shows the distribution (by count, y-axis) of how long the study partner has known the participant (proportion of the participant’s life; x-axis).

for the moderating effects of other study partner characteristics (i.e.,

cohabitation, relation, proportionof life known, visit frequency, call fre-

quency). Each included the three-way interaction of Symptom×Time×
Characteristic, along with their lower-order two-way interactions and

main effects. Given that a large number of study partners identified

as White/Non-Hispanic (79.4%), resulting in disproportionate sample

sizes across the race/ethnicity categories, study partner race/ethnicity

was binarized into White/on-Hispanic or non-White (i.e., all other cat-

egories) to facilitate the statistical comparisons. White study partners

were selected as the reference group for analysis. The p values within

each set ofmixedmodelswere adjusted formultiple comparisons using

false discovery rate correction.29 To probe interactions, we conducted

pairwise comparisons (using the emmeans R function) with adjustment

formultiple comparisons using Tukey’s Honestly SignificantDifference

adjustment.

3 RESULTS

3.1 Change in cognition over time

The median time between the baseline and first follow-up visits was

1.1 years, ranging from 0.8 to 3.3 years. Descriptive statistics for gen-

eral cognition scores and clinical consensus diagnoses at each time

point are presented in Table 2. As expected, general cognition scores

in this cognitively unimpaired sample fell near the normative mean of

z = 0 at baseline. There was a significant but numerically small over-

TABLE 2 Descriptive statistics for participant general cognition
scores, clinical consensus diagnoses, and scores on
informant-dependent measures.

Baseline Follow-Up

Mean/no. SD/% Mean/no. SD/%

General cognition

composite (z-score)
−0.03 0.48 −0.05 0.50

Clinical consensus diagnosis

Normal cognition 2164 100% 2011 92.90%

Impaired-not-MCI 0 0% 31 1.40%

MCI 0 0% 115 5.30%

Dementia 0 0% 7 0.30%

Informant-dependentmeasures (raw scores)

CDR-SB 0.10 0.30 – –

FAQ 0.50 1.77 – –

NPI-Q 0.81 1.80 – –

Abbreviations: CDR-SB, Clinical Dementia Rating Sumof Boxes; FAQ, Func-

tional Activities Questionnaire; MCI, mild cognitive impairment; NPI-Q,

Neuropsychiatric InventoryQuestionnaire.

all decrease in general cognition over time (B = 3.4E-04, SE = 1.5E-05,

p= .028;mean z-score change=−0.02). Per consensus diagnosis at the
follow-up visit, 92.9% of participants remained stable (i.e., normal cog-

nition), and of the 7.1% that developed incident cognitive impairment,

themajority wereMCI (5.3%).
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F IGURE 3 Non-significant prediction of change in general cognition by baseline informant-dependent measures. For all plots, effects for those
with no symptoms on themeasure are shown in light gray, and effects for those with any symptoms are shown in dark gray. Plots show the change
in general cognition composite score (y-axis) over time (x-axis) by symptom category for each informant-dependent measure (separate plots).

3.2 Prediction of cognitive change by baseline
informant-dependent measures

In this sample that was deemed cognitively unimpaired by clinical

consensus at baseline, 39% had ratings of any symptoms on at least

one of the three informant-dependent measures (Figure 1). Roughly

half of those participants had symptoms on the NPI-Q only (52%);

smaller proportions had symptoms on CDR-SB (12%) or FAQ (4%)

only, and 12% had symptoms on all three measures (Figure 1). The

magnitude of change in general cognition scores from baseline to

follow-up was not significantly predicted by baseline ratings on any of

the informant-dependent measures (all padj > .293; Table S4; Figure 3).

3.3 Moderation by study partner demographics
and other characteristics

We tested whether available study partner demographics (i.e., age,

years of education, sex, or race/ethnicity) moderated the prediction

of cognitive change from informant-dependent measures, finding no

significant effects (all three-way interaction padj > .197; Table S5).

We next examined whether the remaining study partner charac-

teristics (i.e., cohabitation, relation, proportion of life known, visit

frequency, and call frequency) moderated the prediction of cognitive

change from ratings on baseline informant-dependent measures. Sig-

nificant three-way interactions (Symptom × Time × Characteristic)

were observed for cohabitation and relation. Proportion of life known,

in-person visit frequency, and call frequency did not have significant

moderating effects (all three-way interaction padj > .124; Table S6).

Moderating effects of cohabitation and relation were observed

for FAQ and NPI-Q, showing a similar pattern, but not CDR-SB

(Table 3; Figure 4). In general, ratings by study partners who were

cohabitants (vs. non-cohabitants) and spouses/partners (vs. rela-

tives/friends/others) were better able to predict cognitive change. On

both the NPI-Q and FAQ, pairwise comparison revealed that partici-

pants rated as having no symptoms based on reports by study partners

who were cohabitants versus non-cohabitants (NPI-Q: padj = .004;

FAQ: padj = .098) and spouses/partners versus relatives/friends/others

(NPI-Q: padj < .001; FAQ: padj = .012) exhibited an expected mainte-

nance in general cognition over time. On the NPI-Q only, participants

rated as having any symptoms exhibited an expected greater cogni-

tive decline than those rated as having no symptomswhen information

was obtained from study partners who cohabitated (padj = .002) or

who were spouses/partners (padj = .001). An exploratory analysis of

relation subcategories (i.e., spouse/partner, child, sibling/relative, and

friend/acquaintance/other) found similar moderating effects on the

FAQandNPI-Q, but notCDR-SB, such that ratings by spouses/partners

were best at predicting cognitive change and non-spouse/partner

groups did not differ from each other. See Supplemental Material for

detailed results (Figure S1, Table S7).

4 DISCUSSION

This study used data from the NACC to investigate whether char-

acteristics of study partners (i.e., demographics, relationship, cohab-

itation, duration known, frequency of contact) impacted the utility

of informant-dependent measures of participants’ function for pre-

dicting cognitive change among cognitively unimpaired older adults.

Our results showed that the predictive utility of informant-dependent

measures differed by study partner relation and cohabitation, with

endorsement of symptoms by spouses/partners and cohabitants being

most prognostic of subsequent cognitive decline. In contrast, study

partner demographics, how long they have known the participant,

and the frequency of in-person visits or telephone contact (for non-

cohabitants) did not impact the prediction of cognitive change. Our

results suggest that the quality of information provided by study part-

ners may vary based on participant–study partner relation and living

situation, but the observed effect sizes were modest. Therefore, the

magnitude of these effects may not warrant employing more strin-
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TABLE 3 Results of separate linear mixedmodels testing themoderation of prediction of cognitive change from informant-dependent
measures by study partner cohabitation and relation.

Effect B SE 95%CI padj

Cohabitation

FAQ [Symptoms]× Time×Cohabitation [Yes] −3.0E-04 1.0E-04 (-0.00051,−0.00010) .007

NPI-Q [Symptoms] × Time×Cohabitation [Yes] −2.5E-04 7.0E-05 (-0.00038,−0.00012) <.001

CDR-SB [Symptoms] × Time×Cohabitation [Yes] −1.3E-04 9.0E-05 (−0.0003, 0.00005) .277

Relation

FAQ [Symptoms]× Time× Relation [Spouse/Partner] −2.7E-04 1.0E-04 (−0.00046,−0.00007) .012

NPI-Q [Symptoms] × Time×Relation [Spouse/Partner] −2.2E-04 6.0E-05 (−0.00035,−0.00010) .001

CDR-SB [Symptoms] × Time× Relation [Spouse/Partner] −1.1E-04 9.0E-05 (−0.00028, 0.00007) .368

Note: All models control for baseline participant age, general cognition score, and follow-up time (days). padj , p values adjusted for multiple comparisons using

false discovery rate correction.

Abbreviations: CDR-SB,ClinicalDementiaRating SumofBoxes; FAQ, FunctionalActivitiesQuestionnaire;NPI-Q,Neuropsychiatric InventoryQuestionnaire.

F IGURE 4 Moderating effects of study partner cohabitation and relation on prediction of change in cognition by baseline
informant-dependent measures. Plots show the change in general cognition composite score (y-axis) over time (x-axis) for each
informant-dependent measure (top row labels) separated by symptom category (no symptoms: left of pair, any symptoms: right of pair). (A)
Moderating effects of study partners’ cohabitation with participant. (B)Moderating effects of study partner relationship to the participant.
Asterisks indicate level of significance (p values) from pairwise comparisons using Tukey’s Honestly Significant Difference adjustment. †padj ≤.10,
*padj ≤.05, **padj ≤.01, ***padj ≤.001.

gent criteria for who may serve as a study partner in research with

cognitively unimpaired older adults, such as in preclinical AD studies.

Baseline symptoms (i.e., any symptoms vs. no symptoms) on the

three informant-dependent measures of independence in completing

daily activities (i.e., FAQ), neuropsychiatric symptoms (i.e., NPI-Q), and

global cognition and function (i.e., CDR-SB) did not significantly pre-

dict change in a composite metric of cognition over 1 to 3 years.

These findings differ from existing literature, supporting the utility of

informant-dependent measures for predicting disease progression.2

Previous observational studies of adults with dementia found that

informant ratings of participants’ cognitive function significantly pre-

dict decline in global cognition and are associated with a higher risk of
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incident dementia over 3 to 6 years.30,31 Similarly, informant endorse-

ment of symptoms on the NPI-Q has been shown to predict incident

MCI.32 The lack of significant prediction of cognitive change from

these measures in the current study most likely reflects the limited

change in cognition composite scores (mean z-score change = −0.02)
and low rate of incident impairment (7%) during the observational

period.

Despite a lack of prediction overall, we found that scores on

informant-dependent measures obtained from certain types of study

partners did predict subsequent cognitive decline. These moderat-

ing effects (small to medium effect sizes) were observed for relation

and cohabitation such that study partners who were spouses/partners

(vs. relatives, friends, or others) and who lived with the participant

provided information that was most predictive of participants’ cogni-

tive change over the follow-up interval. This finding is consistent with

previous cross-sectional studies finding that spousal study partners

provide ratings that are most strongly associated with participants’

current cognition in cognitively unimpaired older adults and those

with MCI and dementia.15,16 Similarly, one prior study found that

ratings provided by cohabitant versus non-cohabitant study partners

showed better correspondence with objective memory performance

in participants with MCI and AD dementia.16 Of note, there is a

considerable amount of overlap in those who are cohabitants and

spouses/partners, so it is difficult to disentangle which characteris-

tic is driving the observed effects. We were unable to statistically

test the degree to which cohabitation and relation had independent

moderating effects (e.g., through mediation analysis) given that they

were investigated in the context of three-way interactions. Regard-

less, this result suggests that a close relationship and living situation

is important for obtaining informant-based measures that are most

prognostic of subsequent change. To our knowledge, our study is the

first to demonstrate these moderating effects in initially cognitively

unimpaired adults longitudinally.

The impact of study partner relation and cohabitationwas observed

for measures of independence in completing daily activities (i.e., FAQ)

and neuropsychiatric symptoms (i.e., NPI-Q). That no moderating

effects of study partner characteristics were observed for CDR-SB, a

global measure of participant cognition and function, may reflect the

unique administration of this measure. The CDR is a clinician-rated

measure that involves semi-structured interviews with both the study

partner and the participant, as well as direct observation of the par-

ticipant performing brief cognitive tasks. Although the FAQ andNPI-Q

are also employed as clinician-rated instruments in the NACC, those

ratings are informed only by the clinician asking the study partner to

provide Likert ratings on standardized items. Because the CDR scores

are uniquely based on standardized interviews, direct observation of

theparticipant, and clinician interpretation, the influenceof studypart-

ner report and potential moderating effects of their characteristics is

likely much smaller than for the FAQ and NPI-Q. Although a recent

study using NACC data reported that CDR-SB scores differed by study

partner sex, relation, cohabitation, and frequency of contact,17 these

findings may be less relevant to the present study as they were in

cognitively impaired participants (i.e., with MCI and/or AD dementia)

and prognostic differences were not explored. The inconsistent effects

across informant-dependent measures may also be related to differ-

ences in the content queried. The strongest effectswere for theNPI-Q,

a measure of neuropsychiatric (i.e., mood) symptoms, which was the

most frequently endorsed of the three measures. Mood symptoms

are a hallmark of mild behavior impairment,33 a syndrome that may

precede observable cognitive changes34,35 and impairments in daily

functioning, as measured by the FAQ or CDR-SB.

We observed no moderating effects of study partner demograph-

ics, how long they’ve known the participant, or frequency of contact on

the predictive utility of informant-dependent measures. Although pre-

vious research found that female versus male study partners reported

greater memory impairments in participants,8,18 this sex difference

has yet to be linked to differential prediction of changes in cog-

nition, which we did not find to be the case in this study. To our

knowledge, ours is the first study to evaluate the potential moder-

ating effects of other study partner demographic characteristics (i.e.,

age, years of education, race/ethnicity). We observed no evidence

that these significantly impacted the predictive utility of informant-

dependent measures. However, the sample was predominantly White,

non-Hispanic, and college-educated, which limits the generalizability

of these findings. Therefore, replication in a more representative sam-

ple is needed to further investigate the potential moderating effects of

study partner demographics. Additionally, this work could be extended

by considering the influence of participant demographics, both alone

and in dyads,18,36 on the predictive utility of informant-dependent

measures.

Interestingly, we also foundnomoderating effects of how long study

partners have known participants (i.e., proportion of the participant’s

life) or the frequency of in-person or telephone contact (among non-

cohabitants). The impact of these characteristics on the prediction of

cognitive change has not been investigated previously. Prior studies

found greater reports of memory problems by study partners with

daily versus less frequent contact8 and poorer reported functioning

(on the FAQ) by study partners who knew participants longer and

cohabitated.37 However, the impact of these differences on prediction

was not tested. Our findings add substantially to the literature, sug-

gesting that current close relationship (i.e., spouse/partner) and living

together are more important features than cumulative amount of time

known or time spent together.

The results of this study should be interpreted with considerations

of the following limitations. First, scores on informant-dependentmea-

sures were binarized (i.e., any symptoms, no symptoms) due to a large

proportion of scores being 0 reflecting relatively low endorsement of

symptoms, which is expected in a cognitively unimpaired sample such

as this. Models treating these variables continuously had poorer fit

and/or failed to converge. However, binarizing resulted in our anal-

yses not accounting for the severity or magnitude of symptoms and

may have reduced our power to detect other effects. In a sample with

greater variability in scores and/or more baseline symptoms, treating

scores continuously would likely explain additional meaningful vari-

ance in cognitive change, potentially altering the results. Second, the

relatively short interval between the baseline and follow-up visits
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(median 1.1 years) likely limited the extent of cognitive score change

observed. This interval was chosen as it approximates the time frames

used in many observational studies and clinical trials of AD in which

these informant-dependent measures are commonly used. Our results

are therefore relevant to the typical implementation of thesemeasures

for monitoring patient function over time and in response to interven-

tion. Nonetheless, future work should explore whether these effects

persist or change over longer follow-up intervals andwhether they can

be replicated in datasets beyond the NACC. Third, our use of a global

cognitive composite may mask domain-specific effects, which may be

explored in future research.

Finally, the NACC dataset has several limitations that constrain the

potential generalizability of our findings. As is common among large-

scale AD studies,38,39 the NACC is a convenience sample that lacks

racial and ethnic diversity and may suffer from sampling and selec-

tion bias.40 We found that compared to included dyads, those excluded

from analysis due to missing data had a higher proportion of non-

White participants and study partners. This suggests that the datamay

not be missing at random and may disproportionately impact study

generalizability. It is possible that the study partner characteristics

evaluated in this study systematically differed according to demo-

graphic or sociocultural factors such as race. The NACC dataset does

not include information on cultural norms, religious beliefs, or fam-

ily structures that play crucial roles in shaping relationships between

studypartners andparticipants. For example,multigenerational house-

holds, which are more prevalent in non-Western communities, are

likely to have different cohabitation patterns than single-family homes

typical ofWestern culture,whichmay influence studypartner selection

and prognostic utility. To obtain a more accurate and comprehensive

understandingof the impact of studypartner differences on informant-

dependent measures, future research should strive to include racially

and ethnically diverse samples and consider these additional cultural

factors.

In conclusion, this study presents a comprehensive examina-

tion of the impact of study partner demographics and interper-

sonal/situational characteristics on the predictive utility of informant-

based measures on cognitive decline among cognitively unimpaired

older adults. Information from spouses/partners and cohabitant study

partners was most prognostic of subsequent cognitive change. How-

ever, the small to moderate effect sizes suggest that employing

strict eligibility criteria for study partners in studies of asymp-

tomatic/presymptomatic AD may be unnecessary, particularly in the

interest of minimizing barriers to participation.
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